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QQ£VW3-Xlft7K^SWC£^T, Acinetobacter ca 
Icoaceticus fc**»ttPQQGDH©SM 4 9«S*> 
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#$¥13-197888 



[#fffSt*©ffiffl] 

tfoD^y U>3V>**IIMi5£l"aP 
QQ^3~^K7K*#*Kl*^T. Acinetobacter ca 
lcoaceticus a**»ttPQQ.GDH©4 6 2#B©7 

QQ£>3-*J&7k*6l3KW3V>T, Acinetobacter ca 
lcoaceticus **7KSttP QQGDH©4 5 2#@©7 

QQ^3-XR*«Cfe^T, Acinetobacter ca 
lcoaceticus £*7Kj§ttPQQGDH©4 5 5#@©U 

3?>auic*ar*75 ;$m&i)m<»7s. swrnm*? 
mm 2 nx » aasssi^n -*Kzic*#*. 

[91**4] WD + /'J>*y>S«B*i:t*P 
QQ^;Vn-Xffii7Klll^*K:feViT, Acinetobacter ca 
lcoaceticus S*tX»P QQGDH04 5 6#a©7 
X/1 7 * >»3WSt*a f © 7 5 y B6«B*tffi©7 5 7 
■BSSTfllft * frvr n * Seal! ^3 -xJ&tK^SSI. 

[fBjfc*5] Hud^ U>*;>£*t»*i"*"SP 
QQ//,V3-XBS7K*f^K#<' i T, Acinetobacter ca 
lcoaceticus a*7j«PQQGDH©4 5 7#I©7 
9 * K* S * S 7 3 7 IIIWO 7 3 / 

QQ^3-^R**S*K:*^"C, Acinetobacter ca 
lcoaceticus fi**»ttPQQGDHOSB4 4 93MI» 

±®75/*»*39«4!i073/»aan?«*a*iT^* 
M«3R7] en 

Thr Ala Gly Xaal Val Gin Xaa2 Xaa3 Xaa4 Gly Ser Va 
1 Thr Xaa5 Thr Leu GluAsn Pro Gly 
(5£tp, Xaal, Xaa2, Xaa3, Xaa4, Xaa5teffit©35$7 
3 7®gl*T&3, fetch, Xaal^AsnTfeO, Xaa2ri*L 
ysT&O, Xaa3#AspT*9, j&OXaa4#*AspT&3 1 
Xat5ttAsn-PBftV»)ftfrt». PQQ^3-XJK* 

[M**8] t°an*/U>*7 >£«*i1"3^ 

6 #@ ©W- =E^- 7 CfcttSB*. h 5 > h* £ C 
X h 7 > F £ ? ft OV- (W 6 B C ) * © 1 * fctt 
-tftSU:©75 {f!i©7 5y^?SST'S^ 

*. 



imm i o ] »** i - s <Dtotnft\zmMvm 

[M*g 1 1 1 «** 1 0 fclEli©*^ s^^^f 

[»** 1 2 3 if** i o tmm&T&istsi** 
m&m 1 3 ] mm 1 o ciehs©*^^^* 

a^;va-7.R*^»^^tJ^3-x7s'-k'f*v 

ho 

[is** 1 5 ] «** i - s ©irvfnfrfcB*©** 

[5S«©#iBfe3lWl 
[0 0 0 1] 

[58B©K-r*a«»»J **WttKnn*/U>*y 
> (PQQ) *®m%£tZ>#)\>^-'7M*$&% (G 
DH) o»Jt©75y«WI*««W)73yMMtTfW 

©jMtSfrjnr**. 
[0 0 0 2] 

[fi£*©ft*J PQQGDHtt. HUD^yiJV*y> 

[0 0 0 3] PQQGDHl'K, ffltfi^tt»*t**tt 
Bf**J*4Clt35«»5nTV>*. Mlo'a tt P Q Q G D H 

S„ ffiRfcf. AM. Cleton-Jansen e 
t a 1. , J. Bacterid. (199 
0) 1 7 2, 6 3 0 8 -6 3 1 5*#KStlfcV». 

*j§ttPQQGDHBAc inetobac te 
r calcoacet i c u s©l/X^*©iC^ 
T*©#feW*K3tt-C:&D (B i o s c t . B i o t 
ech. Biochem. (1 9 9 5) , 5 9 (8) , 

1 5 4 8- 1 5 5 5) , t©*aate : P* t i'D-= : >^ 

S n7 3 /RE?W*B 5 rt>fc3ttTl*a (Mol. Ge 
n. Genet. (1 9 8 9) , 2 1 7 :4 3 0 -4 3 
6) . A. calcoaceti c u s ftiM^ttPQ 
QGDHtt, ^HtfiBOkDa©*^^^-"^* 

[0004] «jfi. ©x»te««t5fi»*f '<©e**« 

S^Stt, ffiit4 , 'fcS»4U»i:bfc*»*©»*ll5fi* t 
«&#£fcofc. (J. Mol. Biol., 289, 319-333 (1999), 
Thecrystal structure of the apo form of the soulb 
le quinoprotein glucose dehydrogenase from Acineto 
bacter calcoaceticus revelas a novel internal cons 
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erved sequence repeat; A.Oubrie et al., The EHBO J 
ournal, 18(19) 5187-5194 (1999), Structure and mec 
nanism oi soluble quinoprotein glucose dehydrogeaa 
se, A. Oubrie et al., PNAS, 96(21), 11787-11791 (1 
999), Active-site structure of the soluble quinopr 
otein glucose dehydrogenase complexed with metlrylh 
ydrazine: A covalent cof actor-inhibi tor complex, 
A. Oubrie et al.) . zn&©»S:fcJ:ft& *»ttP 
Q Q G D H \t © W - 7 6 fttt 3 ft* 0 7n 

[0005] jh*3W=i 

(GOD) gSVi«^;V3-^6 U>SUft**B* (G 
6PDH) *JBV*«lMt8cfc<fc03£*aft"O»fc. L*» 

fcofc. *fcGODftffllr»*m*-fe>U— 

■*H«tt*»»-3fc. G6P.DHtt^W6*«?ttC 
St? < iOV a jg*teJB V> 5 n-G*fc*«, R«* K» 
g*X'*5NAD (P) SWtaUfcftfttffc&fcViitr* 

TPQQGDH©>Sffl*»SEBSnT<r»a. PQQGDH 

Xt >4^-©K«*?*}4U»£UT, 7?-fe'f#IF^ 
©*«*«JIW*4*lTVi6. l/*>Ua*»6PQQGDHI4 

[0 0 0 6] 

ttPQQGDHSSI«1-«Ct*B«tt*. 

«ViHv^h-^K»-r*EiEtt*»ft^SSS*»ttP 
Q Q G D H $ « «f 5 H t <£ a wtr*. 
[0 0 0 7] 

•pQQGDH*KAl/T*©if*3-XCJ*T*Wltt 
QQGDHtP!»r^<««W*fttf&-3fctt*» ** 



[0008] t&fc>^ *wmt, eno*yj>*y 

LTy;va-^t»UTaRtt*»i*a±b-cv»5 2:fc*» 
lXtt*5^©^S^I'a-:*K****»* i^a 

7/7 r--X&S^ttv;Vr— XC*frS?SttA s 6 0 
XKT-e*0« J:DffSU<tt5 0-XKT-C*D. 

' [0 0 0 9] *3W!tt*fc. KDO^y'J>*/>**l 

.ae**)tfc*iW5 6#I©W- : t5 1 -7K:*WSB^ 
h9>FtC^h5>F* , 3feOW-^«* (W6B 

c) «p©i*fcfifr*ft&J:075 

[0 0 10] **lioi > 30«»C*V>Ttt. *5BH© 
P Q Q ^ a -7s AKzK*S#3? fcfc HT. Ac i ne t obac t er 
calcoaceticus 4**»ttPQQGDH©*44 9»* 

*>&«4 6 83»astefiar*«*c*^Ti*fctt'tn i 
a±©75/Bfca«* I ffio7 5ywaat, ra;*?*^^ 

C 5 P Q Q ifb a - x fl&zk A * ©2tiS1~ 5 7 

5 /s»£fcttft&*7 s ;i«i-ewafttv>«. 

[0 0 11] *F*t/<tt, *369B©**SPQQGDH 
tt, K?iJ#^lT«$n575ymiB?ii©4 6 2#@© 
7X^7#>3S«, 4 5 2S@©7X/l7^>^«, 4 

6 6»B©U5»BUfc 4 5 6#1©7*/S? J ¥>K» 
Sfeitf 4 5 7#i©7XA°5=P>fe^»tffi^tS7 
5 /8?8«© 1 tfetitWUlJ'iOTS-'MHlTi 

[0 0 12] Sfcffl©«^K:*^Ttt, *5BW©iS«!l 
PQQGDHtt, @a?iJ : 

Thr Ala Gly Xaal Val Gin Xaa2 Xaa3 Xaa4 Gly Ser Va 
I Thr Xaa5 Thr Leu GluAsn Pro Gly 
(St«P. Xaah Xaa2, Xaa3, Xaa4, Xaa5tttt*©^*87 
5y@E5S*T*$>3, fcfcU Xaal^AsnT^D, Xaa2**L 
ysT'^O. Xaa3**AspTfctK AoXaa4*«AspT$>Si: 

[0013] ±jfioaaea^3-^K 
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h*J:tWW3-*-fe>U— ftJMWft. 
[0 0 14] *38^©*3ESPQQGDH©»*a6H 

n^3-*fc#b-cKWH?tt**u ao40V3- 

[0 0 15] 

[589i©*«©#*S jfrg8lpQQGDH©«jfi 

fc*«ttPQQGDH09-f^9u-*««i/fc. 

t*»«K»«iil'l" ^3-Xfc#-r*PQQGD 

Jg«3g&U .P.QQGDHOlSttK-pV>TXi"J--> 
#UT, 2 . 0mM«0^3-^OIt*fitt!Wt 

fc#*««tt#»£SPQQGDH«fc0«TLfcPQQ 

[0016] ^ns>©^D->© — •^c^Tfc&Fffi 

flftfcffLfci:^ ^ 4 5 2#S©A s n#As p\Z 
>JS», -rVBf kX*3»**V»tt7 
■»UTfcH4a**ttPQQGDHJ:D'b^3-^lC' 

t, cn&©f6*fc*'^ i "c, fltioTsyaascsES 

fee 

[0 0 17] #»ttPQQGDH©X»*NMIjfitf*rK 
*^<***iao*ft (J.Mol.Biol., 289, 319-333(19 
99), The EMBO Journal, 18(19) 5187-5194 (1999), PN 
AS, 96(21), 11787-11791 (1999)) CAWi. **ttP 

^gaUT'&tK M4 5 2#@©7 5/g$ISB. H 

qgdh©w6 b ct^mzn&ri-^mtf&mg 

Alfc, fittto*. ^4 5 5SI© i J^>S*S-f va 

X/17*>££*C- *4 6 7#l©7*/t?*>«»* 
*7XA7*>»SC:. £4 6 2#l©7Xrt?*>» 

ufco *■©«*, *8tst±5c< urn©*»»* 
[0018] ^©ctttcnsoffittasffcs*^** 



£©;V-:/i»f>II£*AT3 £<hf£cfc0 iW3-X 
*LfcAsn452gl*, Lys455, Asp456, Asp457&itfAsn4 

6#g©W- ; £?-7, ©BXh7>FtCXh7>H 
*««^-^«« (W6BC) «f©7S/»a*©«tjfi 

ftVi-caftTWBjWcUfc^-eftO. PQQGDH© 

[0 0 19] *«W©ff*UV»PQQy*=i-^K** 
g&HSCS^TB, Acinetobacter calcoaceticus 6** 
HMfePQQGDH©JB4 4 99**6164 6 8$££4I 

1 Sfctt*n£U:©7 5 
ffil©75/atSI»T?«»SftW6. ff*U<tt, *5S 
lj|§©efc*gPQQGDHtt. SB?'J#^lXig£tl£7S 
< /ftiEW©4 6 2#@©7X/'?5*>««. 4 5 2#B 

#B<D77fl5*>ta«*J:W 5 7#@©7XA5 

=¥>KSStffls-ra75 /Sis© 1 £fcB-e*i£U 

[0 0 2 0] *fcH©*iiCK*^TB, *S8"H©«*ffi 
PQQGDHB. ifi?'J : 

Thr Ala Gly Xaal Val Gin Xaa2 Xaa3 Xaa4 Gly Ser Va 
1 Thr Xaa5 Thr Leu GluAsn Pro Gly 

Xaah Xaa2, Xaa3, Xaa4, XaaBttffiK©^*&7 
sy^SST?**^ fc£U- Xaal!Wlsm?&!9, Xaa2rt*L 
ysTfeD, XaaS#AspT?*D» rioXaa4#AspT<fc£ t 
Xaa5«AsnT;B£V>) S^tr. 
[0 0 2 1] *5EW©**ffl^3-xK**»*C* 

0 . S &KflW>75 /KS*©-»^**fc»S^S 

nx^-ct>J;<, s&ffi©75/®s**wn^nTv» 

[0 0 2 2] S'&fc, SiHftt. ffi©«Sffc**1"«* 
jgttPQQGDHt-p^Tfe, *^?!©^CUfcA^ 

TW6 B c;p-7**ft"P73 - i 

©-^ifi^^ijtTtbfe-rs - 1> aswsstts* 
©-**»**» t asnfcr**ji6Jt«-r5 - 1 

|;J;!), Acinetobacter calcoac 
e t i cusS*©7K«PQQGDH©W6BCJV- 

tt«iai©7s y»«atsft©7 5 /mm^mm 
«a^ji'3-xK**#*'b*5BW©ifiiai , 3T?*s. 
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Ac i ne t ob a c t e r calcoacetic 
[0 0 2 3] ^fPJCgSc^MPQQGDH^-FTS 

tf. Sanibrook£>," Molecular Cloning: A Laboratory M 
anual" ,&2)K, 1989, Cold Spring Harbor Laboratory 

Press. Kew YorkfcB*3nTt>*. 

[0 0 2 4] coiifcbTfl&JESAe^**©^ 

SB©***- (Wtf^^sH) KS7,u cns 
<«*.«***> c»«e»-r*. 

T#S. 

[0 0 2 53 ?>^*»*»A+»»*Ktt. ffiWi 

fc*J|*»ttPQQGDH»e : J l 5'fr9 , J-***^ 
*0 0 2 61 Ctl**Ji«fc3W«fc^ PQQGDH 
*»ttPQQGDHtt;ttlMfc*<' s "C' 

IP*»A. PQQGDHOS«fe*S|SR:±0*(ISb 
T. - 2 OmMIKO^^^CJWftSttWtaP 
QQGDHiPWTJSS^ 2 0mM©7i?b-^l^ 
f 5 mmi£M PQQGDHiOiSTbfcPQQGD 

[0 0 2 7] ±&©±5CLT#£nfc, &*SPQQ 

SfctttXtf^ yif*sav9K.X.Q 
jfcU PQQGDH wi^t? 
±0, »aUfcPQQGDHt««*'t"fc»»*** ;:: 

PQQGDHSriiSI"^- 



*«WOPQQGDHtt, PQQ*MS*2:l'T, 
[0 0 2 8] B*ffitt®S*«* P QQGDHfciSy 

;l ,3-;*©K<fcfcfc*>»oTa*3nspQQ®ft*SE 

fl^a*©^**^^***-** 1 '?* 5 ' ft 

ftBUfcbTtt, «Atf, PMS (7xt-7>^# 
7x _ h ) -DC IP (2, 6-yfnn7x;-M 
>F7x/-JW , 7xD~>7Xfc:& 1 JtfA, 7xD-k 

*58WOPQQGDH0^3-XK*rt-*»Rtttt' 

*58Mfcffi5»*fflPQQGDH**tJ 

^,V3-X7>^*-y^^^- 
D-^Tyt-f+^Ht *5BWCfl£5**SPQQG 

Sttfctt* *?M4. *»M©ifc*llPQQGDHC« 

ij^k-^ 3 >*-7 r ^ii©fc*©^vn-xifW 

QQGDHBJI*fl>»«Tf. WAtf, «^»^nfcR 
*58i«ttifc, *56Wfc«£5**ilPQQGDH*fflV> 

xnt >SS^(^fflK**^^ stf 1 

v». ff*u<tt*fBW©3aeapQQGDHtt*oftt 

fcjpfiTMMIitBSftl-** 1 . 7##*©»»TB« 
<fc U PQQSBilOlBtlrT^fcBIS** r Hfltr 6 - 
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[0 0 2 91 $W3-*«*©Hfttt; JJTF©^^ S 

Tfr5tt*»T*J&. tt»-t*iaB«*ftxn, PQQ i 

C a C 1 2 > £J:tf*T>f i-*-*iB*.t-£ 
5ilt*»T#*. (PJl«*fcl/t*fB9l©afe«I!PQQ « 

GbH*HSftbfc«a*ffl.v^ #s (MA«a#« i 
® fej;^#igmg (wiAg/Agc m® 

[0 0 3 0] 

TaaDNA#'J^5- K (5U/# 1) 
f>^!/"hDNA 
7*C-H7*5 ; f7-ABF 

10x Taq#iJ^7-W?7r- 

DMSO 

5mM M11CI2 
1 OmM dGTP 
2mM d AT P 
lOmM dCTP 
lOrnM dTTP 

H 2 0 _ 

ft 6 nfcjfc**** P Q Q G D H ©7-f 7*5 'J - 

^-TV-H-^Lfc. nn^-$SiJ07>-K-l/7" 

J;tfPMS-DC I PttnA., fl!l7j©7V-htft2 0 
mM7i7h-X^cfc^PMS-DC I PftiPA, M75© 
PQQGDHOSttSBa^WJfel^fc. 2&©7l/-h 

[0 0 3 2] ^o^i-ooi/u-y^mz-mn. s 

e^EJOS/Wrbfct^** 4 5 2SB©7X/l7^> 

3«2 

IB^J#-^ 2 d^tlSAcineiobacter calcoaceticusS 
*PQQGDHfiD*jfi3te ; f-* , biC, Eft : 
5' -C ATC TTT TTG GAC ATG TCC GGC AGT AT- 3' 

4 5 2te©77/'!7= ) f>SkXf ^>KMLfc. » 



fcV». 

JJftPQQGDH»e ; F5'f7'5UO*S6*«fc^i'U 
-~>^ 

^7X5PpGB2tt. ^£-pTrc9 9A (7 7 
;l/V->7ttSH) ©v;l/?^n-->^{4(c, Acinetob 
acter calcoacetico»**PQQGDH*3-H-r5« 
£»ef4#ALfct>©T** (HI) . £©7°77.3 
F*y>7V-hfcl/C» l5-yn->PCRafci 
D«*©#Wt+fc?:'yAfc*****l'&« PCRS 

£tt. a i fcs-r«ua4©** , pT?. 9 4 -c 3 m * 

$3 OlK^K «lt7 2tTl 0»IB©*ttT?!f? 
fc. 
[00 3 1] 
[*l] 

) 0. 5 W 1 

1. 0/t I 
4. 0 At 1 
4. Ofil 
10. Ofil 

1. 0 fi 1 
10. Owl 
10. Owl 

2. Oit 1 

2. Oul " ' 

2. 0/il 
2. 0 At' 1 

51- BjU 

10 0. 0(il 
tt»Rfl9*ft»7*?X3FpGB2SfflV>r, 12to 

[0 0 3 3] ^^-7*77.5 HpKF 18k (£fijfi 
($0 ) fCAcinetobacter calcoaceticus ffiJfcPQQG 
DH*3-Hf SSe^O-SP^Mpii I-Hind Illlff 

I/-I-5 0 fmo 1 ifflffifi <#) IMu tan (Sft 
iSfi?) -Exp r e s s Km*? hfc#M©-fel/^ -> 
3>7 , 5M"?-5 pmo 1, 'J^kLfc^-yi/HT" 
MV-5 0pmo (2 0{i 1) ©1/1 OS 

©|^*-y h ©7-- U >^/t» 7 7 - 1 1 h C8£ U 
10 Or, 3»W©«UttaT7*7^3l«S*tt*^ 1 

*, 7*5-fT-t7=-U>^*fc. Zft\Z3u 1 © 
^7MWf>->3>/^77- 1 jtt 1 CDT4 
DNAUtf— & UIOT4 DNA*W5"f* 
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[0 0 3 4] Ctl£DNA05X?7fiiW*t 
feSE.coli BMH7 1-1 8mulSlCi$M&&U 

£fr&«fflUfc77*5F*E.coli MV118 4K* 
?©Kpn I-Hind IIlWArfc***** *«SPQQGD 

[0035] w«itbT, *-^6Bcfc«a-r*«« 

£&lr>t\ Asp448Asn< Asn452Thr, Asn452Lys, Asn452I 
le, Val453Asp, Val453Phe, Asp456Asn, Asp457Asn, As 
n462His, Asn462Asp> Asn462Tyr, Asn462Lys. Asn462Ph 

. ecafcsstf^a&fcSPQQGDHcae**** 
mm® 3 

Bf£s*fcttS*siP qqgdh*3- F-raste^ 

E. co 1 lH©«S***--e**pTrc9fl 
a C7r;i>-?->7&) ©y;v^n-->i>'iM Hcif 
AU *»Sftfc7?X5PftB.coll DH6o»t» 
Cft£4 5 0ml©Ligil!l (7>K5/U> 
B0»g/ml, ?o5A7i-3-Jl'3 0/ig/ml 

U lmMCaCl2> 5 0 0 *iMPQQft£&7 1 © 

U *©fcl. 5fifM**Ufc. 
(5000Xg, lfl», 4^3) TJHfrSBfcU COM* 
ftO. 8 5%NaC l«T2!sI»Ufc. 
#&7V>f7WT?ift#l < 8&#K UOOOOXg, 

<fr#P§ (160500Xg (40000r.p.m.h 9 0^. 4"C) 

[0 0 3 6] *6K, !!3UT»fc*»ttB»tl 0m 
MU>K«tf*pH7. 0T-!!$MLfc. atfrbfc* 
>7Jl^l 0mMU>gMffipH7. Otfffltlfc 



el CM-TOYOPEARL 6 5 0M(XV-tt 
5t£&) KKta^fc. I©*7AS1 OmMU >®B. 
ffiS pH7. 0. 7 5 0mnrft»U&*, 0-0. 2 
M NaClfrt»10mMU>*i8«*pH7. 0$ 

PS-NaOHl«(pH7. 0) TMftSSffUfc. 
il© ±5 fcUT*ftJfc»ttfcS-&a«a!P QQGDH 

SUM 4 

#*?stt©a^ 

WHSttO«*tt. 10mM MOPS. 

-NaOHSWK (PH7. 0) *W^XPMS (7 
• xt^>^Wx-M -DC IP (2, 6-3>* 
OD7x;-JK>H7t>-*) DC IP© 

6 0 0 nm<D»»fl^*»3t»aEtt*«V»Ta»U, 

*©«3ts©«'>a«***fflE*a*tufc. c©t 

l#fSt- 1 (imo 1 ©DC I P^®7cStlS^fS 
ttglJ-nyhtLfc. DC I P©pH7. 0C 

GDH©«M8W«ftt*ft*ftli»MPQQ, lm 

m caciiSSK'iwawDftiL ;:n£ 

18 7^1 f^^Sb« 3 H 1 (Dfe&UM !6mM D 
CIP 6 0 0mM PMS, 1 0mMU>fS«SP 

H7. oftStrt *«ktf**&;to*.fc. »S^> * 

n*n*«* 2 0mMtWi5C4 0 0raM©^l/3 
32t-Z&&XP?)VY— *&1 0/i 1**.. « 
J&T? 3 O^-O^r^-l^T, ^»J4^P«lfc# 

[0 0 3 7] 
[*2] 





100% 


7 7 r- — 
61* 


^ 1 £2 

61* 


Asn452Asp 


100* 


56* 


50* 


Asn452His 


10056 


39* 


39* 


Asn452Lys 


100* 


55* 


42* 


Asn452Thr 


100* 


42* 


30* 


Asn452Ile 


100* 


36% 


28* 


Lys455Ile 


100* 


49* 


37* 


Asp456Asn 


100% 


59* 


41* 


Asp457Asn 


100* 


43* 


32* 
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y 7.<07 'yfe-f 

5feSSaPQQGDH*ffi^T^3-^t7v-fe-f U 
fco N4 5 2D5fe^»«*. l/zMPQQ> ImM 
C a C 1 2 ffSTT 1 & W6U*nfl:U 
jp-7i±0 ! 5/tMPQQ.'lOmM C a C 1 2# 

mm<nm^mtmc, Dcipoeoonmcws 

C9^|fc§jtMi:Wc. H3fc*anSJ:5fc. N452 
D&^SPQQGDH&ffl^T, 0. l-2 0mMffl| 

5a --y h©N 4 5 2 Dak«ffl**fc*-#>^-^ I* 
2 Omg**AT*tWt«**fc. tn*i<ffl^Ufc 
ft, Kfc3ti-#M-X h4««4 0mg3l£«3nfcA- 

Sequence Listing 

<110> Sode, Koji 

<120> Glucose Dehydrogenase 

<130> 990387 . 

<160> 4 

<210> 1 

<211> 454 

<212> PRT 

<213> Acinelobacter calcoaceiicus 
<400> 1 

Asp Val Pro Leu Thr Pro Ser Gin Phe 

1 5 
Phe Asp Lys Lys Val He Leu Ser Asn 
20 25 
Leu Trp Gly Pro Asp Asn Gin lie Trp 

35 40 
Lys lie Leu Arg Val Asn Pro Glu Ser 



M M0PS|«(PH7. 0) *-c£STf3 0#W 
MS l/fcft. 2 OmMU3»**tH 0mM MOPS 

iS t( P H7. o) ifTsa-e2o»MffiauT^ 

M MOPSHW (PH7. 0) *-t?MT?l«PHl« 

[0038] mistzm^>v-*m^T>f)^-z 

ftfllUtWJfrtVI^ Sfl^T. 0. lmM-5mMO 
[0 0 3 9) 

immsa «^pqqgdh(±^3-z^i- 

PQQGDHtfflV»fc«*Ktt^ iO*V«tt** 
[0 0 4 0] 



50 



55 



Gin Val Pro Glu He Val Asn Asp Ala 
65 ™ 
Gly Phe Ala Phe His Pro Asp Phe Lys 
85 

Ser Gly Thr Phe Lys Asn Pro Lys Ser 
100 105 
Gin Thr He He Arg Arg Tyr Thr Tyr 



Ala Lys Ala Lys Ser Glu Asn 
10 15 
Leu Asn Lys Pro His Ala Leu 
30 

Leu Thr Glu Arg Ala Thr Gly 
45 

Gly Ser Val Lys Thr Val Phe 
60 

Asp Gly Gin Asn Gly Leu Leu 



115 



120 



Glu Lys Pro Val Asp Leu Leu Ala Gly 

130 135 
Gin Ser Gly Arg Leu Val He Gly Pro 
145 150 



75 80 
Asn Asn Pro Tyr He Tyr He 
90 95 
Thr Asp Lys Glu Leu Pro Asn 
110 

Asn Lys Ser Thr Asp Thr Leu 
125 

Leu Pro Ser Ser Lys Asp His 
140 

Asp Gin Lys He Tyr Tyr Thr 
155 160 



(9) 



#^¥13-197888 



He Gly Asp Gin Gly Arg.Asn Gin Leu Ala Tyr Leu Phe Leu Pro Asn 

165 no 175 

Gin Ala Gin His Thr Pro Thr Gin Gin Glu Leu Asn Gly Lys Asp Tyr 

180 185 190 

His Thr Tyr Met Gly Lys Val Leu Arg Leu Asn Leu Asp Gly Ser lie 

195 200 205 

Pro Lys Asp Asn Pro Ser Phe Asn Gly Val Val Ser His lie Tyr Thr 

210 215 220 

Leu Gly His Arg Asn Pro Gin Gly Leu Ala Phe Thr Pro Asn Gly Lys 
225 230 235 240 

Leu Leu Gin Ser Glu Gin Gly Pro Asn Ser Asp Asp Glu He Asn Leu 

245 250 255 

lie Val Lys Gly Gly Asn Tyr Gly Trp Pro Asn Val Ala Gly Tyr Lys 

260 265 270 

Asp Asp Ser Gly Tyr Ala Tyr Ala-Asn Tyr Ser Ala Ala Ala Asn Lys 

275 280 285 

Ser lie Lys Asp Leu Ala Gin Asn Gly Val Lys Val Ala Ala Gly Val 

290 295 300 

Pro Val Thr Lys Glu Ser Glu Trp Thr Gly Lys Asn Phe Val Pro Pro 
305 310 315 320 

Leu Lys Thr Leu Tyr Thr Val Gin Asp Thr Tyr Asn Tyr Asn Asp Pro 

325 330 335 

Thr Cys Gly Glu Met Thr Tyr He Cys Trp Pro Thr Val Ala Pro Ser 

340 345 350 

Ser Ala Tyr Val Tyr Lys Gly Gly Lys Lys Ala lie Thr Gly Trp Glu 

355 360 365 

Asn Thr Leu Leu Val Pro Ser Leu Lys Arg Gly Val lie Phe Arg He 

370 375 380 

Lys Leu Asp Pro Thr Tyr Ser Thr Thr Tyr Asp Asp Ala Val Pro Met 
385 390 395 400 

Phe Lys Ser Asn Asn Arg Tyr Arg Asp Val He Ala Ser Pro Asp Gly 

405 410 415 

Asn Val Leu Tyr Val Leu Thr Asp Thr Ala Gly Asn Val Gin Lys Asp 

420 425 «0 

Asp Gly Ser Val Thr Asn Thr Leu Glu Asn Pro Gly Ser Leu He Lys 

435 440 445 

Phe Thr Tyr Lys Ala Lys 

450 
<210> 2 
<211> 1612 
<212> DNA 

<213> Acinetobacter calcoaceticus 
<400> 2 

agctactttt atgcaacaga gccttlcaga aatttagatt tlaatagalt cgttattcat 60 
cataatacaa atcatataga gaactcgtac aaacccttla tlagaggttt aaaaattctc 120 
' ggaaaallU gacaalltal aaggtggaca catgaataaa catttatlgg ctaaaattgc 180 
tttattaagc gctgtlcagc tagtlacael ctcagcatlt gctgatgttc ctctaactcc 240 
atetcaaltl gctaaagcga aatcagagaa ctltgacaag aaagllattc talctaatct 300 
aaataagccg calgclltgt tatggggacc agataatcaa atltggttaa clgagcgagc 360 
aacagglaag atlclaagag ttaatccaga gtcggglagt glaaaaacag tttttcaggt 420 



(10) 
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accagagatt gtcaatgatg ctgatgggca gaatggttta Itaggttttg ccttccatcc 480 
tgattltaaa aataatcctt alatctatat ttcaggtaca tttaaaaatc cgaaatctac 540 
agataaagaa ttaccgaacc aaacgattat tcgtcgltat acctataala aalcaacaga 600 
tacgctcgag aagccagtcg attlattagc aggattacct Icatcaaaag accatcagtc 660 
aggtcgtctt gtcattgggc cagateaaaa gatttattal acgattggtg accaagggcg 720 
taaccagctl gcttatttgt tcttgccaaa tcaagcacaa catacgccaa ctcaacaaga 780 
actgaatggt aaagactalc acacctatat gggtaaagta ctacgcttaa atctlgalgg 840 
aagtattcca aaggataatc caagtlttaa cggggtggtt agccatattl atacacttgg 900 
acatcgtaat ccgcagggct tagcatlcac tccaaatggt aaattaltgc agtctgaaca 96 
aggcccaaac tclgacgatg aaattaaccl cattgtcaaa ggtggcaatl atggttggcc 10 
gaatgtagca ggttataaag atgatagtgg ctatgcttat gcaaattatt cagcagcagc ION 
caataagtca attaaggatt tagclcaaaa tggagtaaaa gtagccgcag gggtccctgt 1140 
gacgaaagaa tctgaatgga ctggtaaaaa ctttgtccca ccattaaaaa ctltatatac 1200 
cgtlcaagat acctacaact ataacgatcc aacttgtgga gagalgacct acatttgctg 1260 
gccaacagtt gcaccgtcat ctgcclatgt ctalaagggc gglaaaaaag caattactgg 1320 
ttgggaaaal acattattgg ttccatcttl aaaacgtggt gtcattticc gtattaagtt 1380 
agalccaact talagcacta cttatgatga cgctgtaccg atgtt.taaga gcaacaaccg 1440 
ttatcgtgal gtgattgcaa gtccagalgg gaatglctta tatgtattaa clgatactgc 1500 
cggaaatgtc caaaaagatg atggcfcagt aacaaataca liagaaaacc caggatctcl 1560 
cattaagttc acctataagg ctaagtaata caglcgcatt aaaaaaccga ic 1612 
<210> 3 
<211> 20 
<212> PRT 

<213> Acinetobacler calcoaceticus 

<220> 
<222> 4 

<223> Xaa is any amino acid residue 

<222> 7 

<223> Xaa is any amino acid residue 
<222> 8 

<223> Xaa is any amino acid residue 
<222> 9 

<223> Xaa is any amino acid residue 
<222> 14 

<223> Xaa is any amino acid residue 

<400> 3 ■ 

Thr Ala Gly Xaa Val Gin Xaa Xaa Xaa Gly Ser Val Thr Xaa Thr Leu 

1 5 10 15 

Glu Asn Pro Gly 
20 

<210> 4 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 

<400> 4 

catctttttg gacatgtccg gcagtat 17 



(11) 
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(51) Int. CI. 7 mHKB 
C 1 2 N 5/10 
9/04 

C12Q 1/32 



//(C12N 15/09 
C12R 1:01) 
(C12N 9/04 



p j f-w-V (#*) 

C 1 2 Q 1/32 

C12R 1:01) 

(C12N 9/04 D 



n?s 1-19) 

GO IN 27/327 Cl^K i.iw 

NA C12N 15/00 

5/00 



G 0 1 N 27/30 



C12R 1:19) C12R 1:01) 
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F ^_A(#*) 4B024 Mil BA08 CA04 DA06 EA04 

GA11 HAH 
4B029 AA08 BB02 CC03 FA12 
4B050 CC03 DD02 FF05E FF11E 

LL02 LL03 
4B063 QAOl QA18 QQ68 QR04 QR50 

QR82 QX05 
4B065 AA04Y AA26X AA62X AA80X 

AA90X AA91X AB01 AC14 

BA02 CA28 CA46 
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TI Bearing assembly for a composite journal bearing. 

DC A88 Q62 
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CYC 27 
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PT 
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US 6004037 A 19991221 (200006) F16C023-04 
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ADT EP 962676 A2 EP 1999-110521 19990601; US 6004037 A US 1998-90115 19980604; 
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NOVELTY - The bearing assembly has an outer housing (21) with a 
cylindrical bore containing an outer bearing member (4l) with an inner 
spherical bearing surface (45) supporting an inner bearing member (71) 
having an outer spherical bearing surface (73) and a cylindrical bore (75) 
to receive a movable member. 

USE - As a composite ball and socket journal bearing assembly. 
ADVANTAGE - The bearing provides improved life, reliability, 
consistency of operation under high loads and small angles of oscillation 
with lower friction under boundary lubrication conditions using standard 
bearing blocks and seals. 

DESCRIPTION OF DRAWING (S) - Figure of a sectional view of a bearing 
assembly. 
Housing 21 

Outer bearing member 41 
Bearing surface 45 
Outer bearing surface layers 63,67 
Inner bearing member 71 
Outer spherical bearing surface 73 
Cylindrical bore 75 
Dwg.1/2 
FS CPI GMPI 
FA AB; GI 

MC CPI: A04-E08B; A05-A01E; A12-H03; A12-S08B; A12-S08D1 



